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(54) Suction catheter 

(57) The invention relates to a suction catheter com- 
prising a tube-like basic bod/ with a distal and a proximal 
end, and a pressure ctiannel and a discharge channel 
formed therein. At the distal end the pressure channel is 
connected with a spray nozzle and the discharge chan- 
nd with a suction inlet aid at the proximal end the chan- 



nels are connected to connecting members, wherein the 
basic body in cross-section has a substantially constant 
cross-section with a lumen forming the discharge chan- 
nel and the pressure channel has been formed in a sep- 
arate tube-lil<e Ixidy which has been received Inside that 
lumen. 
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Description 

The invention relates toasuctioncattieter of thetype 
as described in &ie Dutch patent application 9300626. 

A drawback of ttiis suction catheter is that it tends to s 
buckle quite easily under certain circumstances, as a 
result of which it ceases to function. 

The object of the Imrention is to provide a suction 
catheter of this type which does not suffer this problem. 

This object is achieved with the suction catheter as io 
characterised In dalm 1. 

It has became a^iarent that Ihe unfavourable buck- 
ling behaviour of the known catheter is due to the asym- 
metrical cross-section of the basic body. 

With the catheter accoiding to the invention the is 
buckling behaviour is wily defined by the basic body The 
separate tuba-like body lies more or less free inside the 
lumoi of the ba^c body and does not influence the buck- 
ling behaviour. Consequently the catheter according to 
the invention has a constant bending stiffness in ali direc- s> 
tions which is conducive to the prevention of buckling 
behaviour. 

A further development of the catheter according to 
the invention is characterised in claim 2. By using sepa- 
rate tube-like bodies for both the pressure channel and 2S 
the guide wire channel, available cross-sections of the 
lumen of the basic body are used most effectively, as a 
result of wtiich even with small diameters of the suction 
catheter, there Is enough cross-sec^on leftto luncSon as 
discharge channel. Also the second separate tube^ike so 
body lies substantially free inside tine lumen of the basic 
body, so that this does not influence the bending per- 
formance of the catiieter. 

A suitable, easy to hancBe embodiment of the catfi- 
eter aocordi ng to the inventnn is characterised in claim 3s 
3. 

Preferably both measures as set out In dalm 4 are 
employed. As a result, no separate provision for haemos- 
tasts is required, so that a manageable unit Is obtained. 

By employing tine measure as set out in daim 5, the w 
trifurcation can form the exb'eme proximal part of the 
catheter which means the catheter does not need to 
comprise any further tube secBons for the connection of 
the diffwent channels. 

A euftabte, eas/to handle embodiment is character- 4s 
ised in claim 7. 

Preferably the measure as set out in claim 8 is 
employed. The integrated spray nozzle forms a liquid jet 
pump, as a result of which the suction action in the dlst^ 
end of the catheter will be reinforced. Thus, even when bo 
the basic body has a very small diameter, sufficient suc- 
tion can be aeated writhout the need for an additional 
suction pump. 

Afavoursble fu rther development la characterised in 
daim 9. As the pressure channel and if necessary the es 
guide wire channel have been formed in separata tube- 
like bodies, it Is not difficult to assemble the basic body 
from a relatively stiff part and a relatively pliant part dur- 
ing the manu^cturing process. Only the basic body parts 



need to be connected to each other. TTie other titoe-likB 
members extend continuously. Thus a catheter can be 
madeviriiich is capable of reaching more tortuous blood 
vessels. 

The invention will be explained in greater detail in 
the following description with reference to the attached 
drawings. 

Rg. 1 shows a partly broken away and cross-sec- 
tional view of a catheter according to a first embodiment 
of the invention. 

Fig. 2 shows a trif urcat'on of a catheter according to 
the invention in a preferred emtiodiment. 

In fig. 1 the distal end and the proximal end of tiie 
catheter 1 have been shown. The intennedtate section 
has been indicated with a dashed smd dotted line. 

The catheter 1 has a tube-like tiasic body 2 with a 
substantially circular cross-section. At tiie proximal end 
a trifurcation 15 has been formed. In which several chan- 
nels, to be described later, are brought together. At the 
distal end an opening 7 has been formed in the basic 
body 2. This opening 7 forms a suction inletwhioh is con- 
nected wtUi the iumen 3. 

In the lumen 3 a first separate tifce-like body 4 has 
been received. It extends from the proximal end to tiie 
distal end. In the tube-like body 4 a channel 5 has been 
defined which comprises abentbacksection 6 in the dis- 
tal end and ends In a jet nozzle. Uquid under pressure, 
supplied via channel 5 can thus be directed as a liquid 
jet 8 along the opening 7, as a result of whidi a suction 
will be created indicated by arrow 9. 

The trifurcation 1 5 comprises a first branch 1 7 which 
forms an inlet for the pressure channel 5. Inside tills 
branch 1 7 a tube section 20 has been fixed which is con- 
nected to a source of liquid under pressure. 

A second branch 18 of the trifurcation 15 forms tiie 
connection with tiie lumen 3 and fun<A'ons as the dis- 
charge channel of the catheter. Wtth the branch 18 a tube 
section 25 is connected which can be connected to a col- 
lecting reservoir. 

The third branch 19 is also connected with a tube 
section 32 and forms a connection with a second sepa- 
rate tifce-ltke body 30 inside the linen 3. ThistUbe-like 
body 30 ibnns a channel for a guide wire 33. The tube- 
like body 30 has been fed through as fw as the distal end 
of the catiieter 1 and has been received mlh its circum- 
ference sealed in the rounded front wall of the distal end. 
Thus tiie guide wire 33 can extend over the «itire length 
through the catheter and be pushed out of ^e front of 
the catheter at the opening 3 1 . The catheter can thus be 
passed over the guide wire 33. 

As can be seen clearly, a branch 21 of the pressure 
connection 20 has been received in the trifurcation 15. 
This branch 21 debouches into the discharge channel 
24 virith a spray nozzle 22 which is directed in the proxi- 
mal direction. The liquid under pressure supplied via the 
pressure line 20 flows parUy through the branch 21 and 
forms a liquid jet indicated with arrow 23 which, as seen 
in fig. 1 , is aimed towards the right Thus a liquid jet pump 
is formed in the discharge channel 24 which creates 
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additional suction in the channel 24. Even in ttie case of 
a small diameter of the basic body 2 and hence a rela- 
tively small cfoss-section of the area of the lumen 3 avail- 
able for the discharg e channel, suff ici ent suction can be 
CTeated attlie opening 7. 

As the tubes 4 and 30 are different members which 
have been received substantially free In the basic body 
2, they influence the bending performance of the basic 
body at the most to a very limited degree. Because of 
the symmeb'icai cross-section of the basic body 2 there 
is no preferred direction as far as bending is concerned 
60 that the basic body is not sensitive to buckling. 

Although not shown in the figure, the catheter 
according to the invenfion can in a suitable manner be 
manufactured in such a way that the basic body 2 will be 
made up of a relatively bending-stiff proximal section and 
a r^atively pliable distal section. Manufacturing such a 
catheter is relaitively simile as the tube-!ite bodies 30 
anA 4 do not need to be intenrupted. Only one weld needs 
to be made between the two tube-like sections maldng 
up the basic body 2. A catheter manu^ctured in this way 
has consequently a more pliable distal end-section as a 
result of which more tortuous blood vessels can be 
reached. 

The same reference numbers have been used for 
conre^onding parts in fig. 1 and fig. 2. 

Just like irifurcation 15, trifurcation 40 has been 
aHactied by means of injection moulding to the basic 
body 2, in which tne tidse-like bodies 4 and 30 have 
already been received. 

The basic body 2, made up of the tube-like bodies 
4 and 30, is placed in a suitably shaped mould and the 
protruding tube sections 4 and 30 are placed in the 
desired position. The required spaces, in particularthose 
for forming the channel sections, are kept opsitjy means 
of core pine which connect to the tube-like bocDes and 
the basic body. A tubs section 41 is also received in the 
mould and thus embedded in the trtfurcation 40. This 
tube section 41 has tie same function as the branch 21 
in fig. 1. 

As fig. 2 shows, the tree-way furcation 40 has been 
manufactured in such a way that the disdiarge channel 
extends in a straight line to a branch 42. The pressure 
channel 5 and the guide wre channel In the tube-like 
body 30, are received in the branches 43 and 44 of the 
trifurcation 40 respectivBly, whidi extend laterally, paral- 
lel to each other at an oblique angle away from the dis- 
charge channel. 

The branch 44 in which the tube-like body 30 has 
been received, is provided with a, as such known, hae- 
mostatic v^ve 45 at its free end. In this way a guide wire 
can be introduced and removed directiy via the branch 
44 of the trifurcation, without a need for any additional 
haemostatic provisions. 

The i»anch 42 of tie disdiarge channel and the 
branch 43 of the pressure channel are both provided with 
ntale Luer-lock adapters 46 and 47 respectively. Conse- 
quently the suction catiieter according to the irwention 



provkied with the trifurcatian 40 has a very compact con- 
struction and is easy to handle. 

Claims 

s 

1 . Suction catheter comprising a tube-like basic body 
vrilh a distal and a proxinnal end, and a pressure 
channd and a cSscharge channel formed inside it, 
wherein at the distal end the pressure channel is 

10 connected wHh a spray nozzle and the discharge 
channel with a suction inlet and at the proximal end 
the channels are connected to connecting mem- 
bers, wherein the basic body in cross-section has a 
substantially constant cross-section with a lumen 

15 forming the discharge channel, and the pressure 
channel has been formed in a separate tube-like 
body which has been received inside the lumen. 

2. Catheter as claimed in daim 1, wherein inside the 
20 lumen of the basic body a second separate tube-like 

body has been received w^ilch forms a channel for 
a guide wire, which second tube-like body at tie dis- 
tal end has been arranged with its circumference 
sealed in the wall of the basic body and has been 
25 provkied with an introdudion member close to the 
proximal end. 

3. Cattieter as claimed in daim 2, comprising a trifur- 
cation at the proximal end with one outlet at thediet^ 

30 side to which the basic body has been connected 
and three separate outlets at the proximal side for 
the guide wire channel, the pressure channel and 
the discharge channel respectively. 

35 4. Catheter as claimed in claim 3, v^erein the outlet of 
the guide wire channel has been provided with a 
haemostatic valve. 

5. Catheter as claimed in claim 3 or 4, wherein the ouf- 
40 lets of the pressure channel and the discharge chan- 
nel are provided with lijra--lock adapters. 

6. Catheter as claimed in claim 4 and 5, wherein the 
haemostatic valve and the Uiertock adapters have 

4s been integrated in the trifurcation. 

7. Catheter as claimed in one of the claims 3 • 6, 
wherein the trifurcation has been manufactured in 
such a way that the disdiarge diannel extends in a 

so straight line and the guide wire channel and the pres- 
sure channel eixtend laterally, parallel to each other 
at an oblique angle away from tie disdiarge chan- 
nel. 

SB 8. Catheter as claimed In one of the claims 3 - 7, 
wherein a connecting channel between the pressure 
channel andthedlschaige channel hasbeenformed 
in the trtfurcalion which debouches into the dis- 
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charge channel by means Gf a spray nozzle directed 
in the proximaf direction. 

S. Catheter as daimed in one of ttie previous claims, 
wlierein the basic body has been made up of a rel- s 
alively stiff proximal section and a relatively pliable 
distal section, and the at least one sprats tube- 
like membsr consiBtG of one continuous unit 
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